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KVPartners LLC

P.O. Box 7721, Gilford, NH 03247 Phone: (603) 513-1909 / Fax: (866) 587-0507

October 17, 2013

Carter Terenzini, Town Administrator
6 Holland Street
PO Box 139
Moultonborough, NH 03254

Re: Summary Report
Water Quality Monitoring
Old Landfill Site – NH Route 109
Moultonborough NH

Dear Mr. Terenzini:

This report summarizes the groundwater and surface water sampling program completed at the Old Landfill
site immediately north of the entrance to the Moultonborough Solid Waste Transfer and Recycling Facility
located off Holland Street (NH Route 109). Refer to Figure 1 for location of the Old Landfill site. The
program included:

 Installation of three monitoring wells at the Old Landfill site. The monitoring wells were installed by
Eastern Analytical Inc., Concord, NH with oversight and well logs provided by Emery and Garrett
Groundwater Inc., Meredith, NH. For a complete report on the well installations, refer to Appendix
A.

 Sampling and water quality testing at the three monitoring well locations identified as MW-1, MW-2
and MW-3. MW-1 is upgradient to MW-2 and MW-3. Refer to the laboratory test reports in
Appendix B for identification of the testing methodology of the respective constituents. Refer to
Figure 1 for monitoring well locations.

 Sampling and water quality testing at two surface water sites located on Berry Brook and identified as
SW-1 and SW-2. SW-1 is upgradient to SW-2. Refer to the laboratory test reports in Appendix B for
identification of the testing methodology of the respective constituents. Refer to Figure 1 for
sampling locations.

Limitations:

This report is subject to the following limitations:

 Services were performed in accordance with generally accepted practices and protocol for the type of
work performed.

 All sampling and testing was completed independently by Eastern Analytical Inc., Concord, NH.
Observations, evaluations, assessments and conclusions are based on data submitted by Eastern
Analytical Inc. No independent evaluation of the reliability of this data has been completed.

 Observations, evaluations, assessments and conclusions are based on professional judgment and are
not scientific certainties.

 Observations, evaluations, assessments and conclusions are made solely on the basis of conditions
described in the report and not on scientific tasks or procedures beyond the scope of work as
described herein.
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 Water level readings are recorded at the times and under the conditions stated in this report.
Fluctuations in groundwater levels will occur due to variations in rainfall and other factors different
from those prevailing at the time the measurements were taken.

 Chemical analyses have been performed for specific parameters as described in this report.
Additional chemical constituents not analyzed may be present in soil and/or groundwater at the site.

 This report has been prepared for the exclusive use of the Town of Moultonborough, New
Hampshire.

Summary of Results:

Where applicable, water quality data for each sample location is benchmarked against maximum
contaminant levels as specified in the following water quality standards.

 Ambient Groundwater Quality Standards (AGQS) as specified in NHDES regulation Env-Or 603.03.

 Primary Drinking Water Regulations (PDWR) as specified in NHDES regulation Env-Ws 314 and
Env-Ws 315.

 Secondary Drinking Water Regulations (SDWR) as specified in NHDES regulation Env-Ws 316.

The results of the testing program are summarized in Table 1; parameters that exceed the standards and
regulations noted above are highlighted in red. As shown, chloride, manganese (Mn) and iron (Fe) in MW-
3 exceeds the SDWR maximum contaminant levels (MCLs). In addition, the AGQS standard for Mn in
MW-2 is exceeded. Refer to Appendix B for a complete listing of test results at each of the monitoring
locations.

Fe and Mn are metals that occur naturally in soils, rocks and minerals. In the aquifer, groundwater comes in
contact with these solid materials dissolving them and releasing their constituents into the water. At
concentrations approaching 0.3 mg/L Fe and 0.05 mg/L Mn, the water's usefulness may become seriously
impacted; for example there may be a metallic taste to the water and staining of plumbing fixtures may
become common. At these concentrations, however, the health risk of dissolved Fe and Mn in drinking
water is insignificant.

Typical background levels of chloride for pristine locations in New Hampshire are less than 30 mg/L.
Substantially higher levels of sodium and chloride tend to imply contamination by human activities,
including road salt storage, use of road salt, discharges from water softeners, human or animal waste
disposal, leachate from landfills, and other activities. It is important to note that elevated chloride levels
were only detected in MW-3, the monitoring well nearest to Holland Street and potentially downgradient
from the NHDOT maintenance facility. EPA has identified 250 mg/L as a concentration at which chloride
can be expected to cause a salty taste in drinking water. The secondary level of 250 mg/L is based on
aesthetic concerns, and is only advisory in the Federal Safe Drinking Water program.

There is insufficient data to determine if the parameters noted above have historically exceeded the
standards, are seasonal, are background to the natural environment or are related to the waste material
buried on site. In any case, it is our opinion that the test results show no significant levels of contamination
at the Old Landfill site for the parameters tested. Therefore, since the Town is not under any regulatory
requirement to continue testing, we recommend that no additional testing be completed at the Old Landfill
site at this time.
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Please do not hesitate to contact me if you have any questions or require additional information.

Sincerely,

KVPartners

Raymond H. Korber, P.E.
Principal Engineer
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AGQS PDWR SDWR MW-1 MW-2 MW-3 SW-1 SW-2

Static Water Level Ft 6.59 4.95 9.09

pH SU 6.5-8.5 6.6 6.7 6.6 6.5 6.5

Specific Conductance uS 82 890 1400 75 79

Chloride mg/l 250 8 100 340 11 12

Nitrate mg/l 10 10 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

TKN mg/l < 0.5 3.8 0.8 0.8 < 0.5

Arsenic (As) mg/l 0.01 0.01 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Barium (Ba) mg/l 2 2 0.003 0.12 0.1 0.006 0.007

Cadmium (Cd) mg/l 0.005 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Chromium (Cr) mg/l 0.1 0.1 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Iron (Fe) mg/l 0.3 < 0.05 < 0.05 0.35 0.27 0.28

Lead (Pb) mg/l 0.015 0.015 < 0.001 < 0.001 < 0.001 0.002 0.011

Manganese (Mn) mg/l 0.84 0.05 0.1 3.3 0.29 0.034 0.029

Mercury (Hg) mg/l 0.002 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Selenium (Se) mg/l 0.05 0.05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Silver (Ag) mg/l 0.1 0.1 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Organic Compounds (VOCs & OCs) ug/l Varies Varies BDL BDL BDL BDL BDL

1,4 Dioxane ug/l 3 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25

Notes:

1. BDL = Below Detection Limits

Sampling Location & Results
Parameter Units

Standard

Table 1

Summary of Water Quality Test Results

Old Landfill Site, Moultonborough NH
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Emery & Garrett Groundwater Investigations, LLC 
56 Main Street • P.O. Box 1578 

Meredith, New Hampshire 03253 
(603) 279-4425 www.eggi.com Fax (603) 279-8717 
 
 
   
  October 1, 2013 
 
 
Mr. Ray Korber, P.E. 
KV Partners Consulting Engineers 
PO Box 7721  
Gilford, NH 03249 
 
Subject:  Monitoring Well Installation at the Moultonborough Landfill 
 
Dear Mr. Korber, 
 
 Emery & Garrett Groundwater Investigations, LLC (EGGI) supervised the installation of 
three monitoring wells at the “Pre-1981 Landfill” located at 253 Holland Street, 
Moultonborough, New Hampshire.  The monitoring well sites were staked by an EGGI geologist 
in consultation with you during a site visit conducted on June 12, 2013.  Monitoring Well MW-1 
was staked in a location thought to be up-gradient of the former landfill.  Monitoring Wells MW-
2 and MW-3 were both located down gradient at the perimeter of the former landfill.   
 
 EGGI contacted Dig Safe prior to drilling to ensure no underground utilities were present 
in the vicinity of the proposed wells.  Eastern Analytical, Inc. (EAI) was contracted by others to 
perform the boring and well installation work.  An EGGI geologist was onsite to log each 
borehole and supervise the construction of each monitoring well (see attached as-built and 
geologic logs).  EAI mobilized a Geoprobe Systems Model 7822D drill rig on September 10, 
2013.  This type of drill rig has both direct push and auger capabilities.   
 
 Each well was drilled by first advancing a soil sampling tool to collect continuous 
formation samples.  After a formation sample was collected at each well site, 4.25-inch ID 
hollow stem augers were advanced to enlarge the boring and facilitate well construction.  Each 
two-inch-diameter well was constructed using 10 feet of flush joint PVC screen with 0.01-inch 
slot openings and two-inch-diameter flush joint PVC riser.  The screens were gravel packed 
using #1 washed gravel. A bentonite seal was installed above the gravel pack, and each well was 
finished with a steel protective riser anchored in cement.    
 
 Several attempts were made to advance a boring to sufficient depth to construct the 
upgradient Monitoring Well MW-1.  The first three boring attempts encountered refusal at 
depths between 8 and 12 feet.  The final boring advanced to a depth of 19 feet.  Sandy ablation 
till was present below a thin soil layer to a depth of 14.5 feet.  Dense, silty basal till was 
encountered below the ablation till to the final depth.    
 
 Three attempts were made to advance a deep boring at the MW-2 location.  The first two 
attempts met refusal between 1 and 9 feet below ground.  The Monitoring Well was constructed 



KV Partners Letter Report – Moultonborough Landfill Page 2 
 
 
in a boring that reached a depth of 16.1 feet below ground; however, the augers could only be 
advanced to a final depth of 15 feet.  Soft, silty fill extended to a depth of four feet below ground 
surface under a shallow soil layer.  The augers recovered a small quantity of trash (glass, metal, 
and plastic fiber) from the fill layer.  Ablation till extended from 4 to 14 feet below ground 
surface and dense basal till was present from 14 to 16.1 feet below ground.   
 
 A single boring was advanced to a depth of 16 feet at the MW-3 site.  Black to rusty-
colored fill beneath a thin soil layer extended to a depth approximately 8 feet below ground 
surface.  The fill at this well location contains abundant small glass and rusty metal fragments, 
and what appears to be ash.  Ablation till was intercepted beneath the fill to a depth of 16 feet 
below ground. 
 
 No odors indicative of contamination were detected with any sample core.  The material 
identified by EGGI as ablation till is fairly sandy and, therefore, relatively permeable and 
capable of transmitting groundwater flow in much greater volumes than the underlying dense 
basal till.  EGGI believes each Monitoring Well should have sufficient yield to obtain 
representative groundwater quality samples.   
 
 We hope you find this information responsive to your needs.  If you have any questions, 
please do not hesitate to contact us. 
 
  Best regards, 
 
 
 
  Jeffrey Marts, P.G.  
  Hydrogeologist   
 

 
Emery & Garrett Groundwater Investigations, LLC 

 
 



MLF_Logs Emery & Garrett Groundwater Investigations, LLC

HYDROGEOLOGIC LOG FOR MONITORING WELL MW-1
Moultonborough Landfill

Project: Moultonborough Landfill Total Depth of Boring: 19'   Total Depth of Well: 19'
Driller: Eastern Analytical, Inc. Depth to Till/Refusal:  1'/19'
Geologist:  Jeffrey Marts Static Water Level (Below TOC):  7.23'
Date Drilled:  September 10, 2013 Screen Interval (Slot Size):  9' - 19' (0.010" slotted)
Drill Method:   Geoprobe / 4.25" ID Augers

DEPTH WELL DRILL SAMPLE
(feet) CONSTRUCTION LOG DESCRIPTION

Locking, protective
+2 monument

0 0' - 1': Dark brown organic soil.
1 Cement 1' - 12': ABLATION TILL - Tan to gray, very fine to coarse sand, some silt, little
2                gravel, trace cobbles.
3 2-inch PVC casing
4
5 Static Water Level
6
7 6.5'-8.5': Bentonite
8
9

10 #1 Sandpack
11
12         12' - 14.5' - Tan coarse sand, little silt, trace gravel.
13 9' - 19': 2-inch PVC
14 0.010" slotted screen
15 14.5' - 19':  BASAL TILL - Very dense, grayish tan, silt and sand, some gravel, trace cobbles.
16
17
18
19 19':  Refusal
20

GEOLOGIC LOG LEGEND

SOIL - Dark brown organic soil.

ABLATION TILL - Poor to moderately sorted, moderately dense, sandy till.

BASAL TILL - Poorly, very dense, silty to sandy till.

Moultonborough, New Hampshire

PERCENTAGES USED IN  
SAMPLE DESCRIPTIONS 

 
Trace = 0-10%    Little = 10-20%     
Some = 20-35%   And = 35-50% 
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HYDROGEOLOGIC LOG FOR MONITORING WELL MW-2
Moultonborough Landfill

Project: Moultonborough Landfill Total Depth of Boring: 16.1'   Total Depth of Well: 15'
Driller: Eastern Analytical, Inc. Depth to Till/Refusal:  4'/16.1'
Geologist:  Jeffrey Marts Static Water Level (Below TOC):  5.72'
Date Drilled:  September 10, 2013 Screen Interval (Slot Size):  5' - 15' (0.010" slotted)
Drill Method:   Geoprobe / 4.25" ID Augers

DEPTH WELL DRILL SAMPLE
(feet) CONSTRUCTION LOG DESCRIPTION

Locking, protective
+2 monument

0 0' - 1': Dark brown organic soil.
1 Cement 1' - 4':  FILL - Brown, soft, silt, little sand, trace gravel, trace trash.
2 2'-4': Bentonite
3 2-inch PVC casing
4 4' - 14': ABLATION TILL - Tan silt and coarse sand, some to little gravel, trace cobbles.
5 Static Water Level
6
7
8
9

10 #1 Sandpack
11
12
13 5' - 15': 2-inch PVC
14 0.010" slotted screen 14' - 16.1':  BASAL TILL - Very dense, tan sand, some silt, some gravel, trace cobbles.
15
16 16.1':  Refusal
17
18
19
20

GEOLOGIC LOG LEGEND

SOIL - Dark brown organic soil.

FILL - Silt, little sand, trace gravel, trace trash.

ABLATION TILL - Poor to moderately sorted, moderately dense, sandy till.

BASAL TILL - Poorly, very dense, silty to sandy till.

Moultonborough, New Hampshire

PERCENTAGES USED IN  
SAMPLE DESCRIPTIONS 

 
Trace = 0-10%    Little = 10-20%     
Some = 20-35%   And = 35-50% 
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MLF_Logs Emery & Garrett Groundwater Investigations, LLC

HYDROGEOLOGIC LOG FOR MONITORING WELL MW-3
Moultonborough Landfill

Project: Moultonborough Landfill Total Depth of Boring: 16'   Total Depth of Well: 16'
Driller: Eastern Analytical, Inc. Depth to Till/Refusal:  8'/16'
Geologist:  Jeffrey Marts Static Water Level (Below TOC):  9.54'
Date Drilled:  September 10, 2013 Screen Interval (Slot Size):  6' - 16' (0.010" slotted)
Drill Method:   Geoprobe / 4.25" ID Augers

DEPTH WELL DRILL SAMPLE
(feet) CONSTRUCTION LOG DESCRIPTION

Locking, protective
+2 monument

0 0' - 0.5': Dark brown organic soil.
1 Cement 0.5' - 8':  FILL - Black to rusty, sand and silt, some gravel, little ash, glass and metal debris.
2 2.5'-4': Bentonite
3
4
5 2-inch PVC casing
6
7 Static Water Level
8 8' - 16': ABLATION TILL - Grayish tan with rusty mottles, fine to coarse sand, little to 
9 some silt, trace to some gravel, trace cobbles.

10 #1 Sandpack
11
12
13 6' - 16': 2-inch PVC
14 0.010" slotted screen
15
16 16':  Refusal
17
18
19
20

GEOLOGIC LOG LEGEND

SOIL - Dark brown organic soil.

FILL - Silt, little sand, trace gravel, trace trash.

ABLATION TILL - Poor to moderately sorted, moderately dense, sandy till.

BASAL TILL - Poorly, very dense, silty to sandy till.

Moultonborough, New Hampshire

PERCENTAGES USED IN  
SAMPLE DESCRIPTIONS 

 
Trace = 0-10%    Little = 10-20%     
Some = 20-35%   And = 35-50% 
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APPENDIX B

LABORATORY TEST REPORTS
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